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(54) ri4APAB/WNECKAfl AOPHUPyiOlHAH 
TO/IOBKA 

(57) M3o6peTeHMe othocmtca k He<{>TeAo6biB3- 
tome* npoM-cTH m npeAH33H3M6HO ai* 6ype- 

HMH M 3KCn/iyaT3UMM BOAWHWX. He(J>T»HUX M 

raaoBux CKBa*<MH. Uenb - noBuiueHMe 3<J><J>eK- 
tmbhoctm paBoTu mApaB/iMsecKOM AopHwpyio- 
men ro/iOBKM aa cseT o6ecneneHMfl 

CT36n/lM33miM nO/lOXCHHH nOABMXHblX C6KT0" 

poB bo BpeM» pa6oTbi. J\nx 3Toro eepxHMii m 



HUXHMW TOPUW nOABM>KHWX CeKTOpOB BUnOfl- 

H6Hbi b npoAO/ibHOM ceneHWH ruAP^B/innecKOM 
AopHnpyioiueC 5 ! ro/iOBxu c OKpymeHneM no pa- 
Anycy. psBHOMy nonoBUHe a^mhw noABHWHO- 
ro ceKTopa b npoAO/ibHOM ceMeHuw c uempoM 
b paBHoyAa/ieHHOM ot BepxHero n hidkhcto 
topuob ceKTopa tomkg. MsKCUMa/ibHWM Ana- 
Meip b nonepeMHOM ceneHUM pa6onePi nosep- 

XHOCTM CeKTOpOB BbinO/lHeH H3 pSCCTOflHMM , 

onpeAe/iaeMOM no M3TeM3nmecK0M <{wie. ot 
aepxHMx topuob ceiaopoB. floc/ieAHwe b pa6o- 
neM no/io*eHnn nepeMemaiOTCfl 6e3 nepexo- 

COB, MTO C03A3CT M3MBbirOA^6MUiH6 yC/lOBWH 

pa60Tw ceKTopoB w ynpyrow Tpy6MaTOi?i Awa<t>- 
parMbi. yMeHbiuaeT oceBbie u paAua/ibHue H3- 

rpy3KM H3 A6T3/1H rO/lOBKM M HKT. H3 KOTOpWX 

cnycKaeTCw ro/ioaxa. m noBwiuseT xanecTBO . 
pacainpfleMoro n/i3CTbipfl b o6c3ahom Tpy6e. 
BbinonneHMe topuob ceiaopoB no psA^ycy mc- 

K/1IOM36T 3aKnHHMB3HMe M o6p330BaHMe KOflb- 

ueBoro 3a30pa Me*Ay cexTopaMM m 4>/i3HueM 
b c/iyMse noBopoTa ceKTopoB. 3 nn. 



I43o6peTeHMeoTHOCMTCH k He(t>TeAo6wB3- 
loiuew npoMuiu/ieHHOCTM, b msctmoctm k 6ype- 
hhk) u 3KcnnyaTaunM boa»hwx. He<}>TflHbix w 
raao.Bbix ckb3*mh ycTanoBKM nepexpuBa- 

Te/ie* B CXB3)KMH3X C UenblO B0CCT3H0B/)eHM» 
repMeTMHHOCTM 06C3AMWX KOHOHH. 

Ue/ibio M3o6peTeHna »BnpeTc« noBwiue- 
Hwe 3<t><t)eKTMBHOCTM ps60Tu ruApaB/innecKow 
AopHiipy»omeM ro/iOBKM 33 CMeT o6ecneneHHfl 

CTa6n/lH33UHH HO/lOXeHW? nOABMWMWX CeXTO' 
pOB BO BpeMfl p360Tbl. 

Ha <t>Mi\ 1 cxeMaTMHHO npeAOSB/ieHa tma- 
paB/iMHecKafl AopHnpyiomafl ronoBKa. nonepeM- 
huh pa3pea: Ha 4>nr. 2 - to xe. c noeepHyrbiMw 
ceiaop3MM b p36oneM no/io>KeHMM; H3 4>nr. 3 - 

CXCM3 CM/1. AeMCT8y»OlUMX H3 ceKTop. 



TMApaBnuMecKaR AOpnupyjomaR ronoBKS 
MMeeT no/iyio uJTSHfy 1. na KpTopyK) oagts 
ynpyraw Tpy6M3Tafl AM3<t>parM3 3. Me*w 
4>/i3hm3mm 2 noMeiAeHbi noABMXHwe ceKTopa 
4. BepxuMM n hm)khmi4 Topubi ceKTopoB. npn~ 
/ier3*0U4ne k 4>/i3hu3m. Bbino/iHeHU b npoAonb- 
mom ceseHnn AopHMpyiomeft to/iobkh co 
CKpyr/ieHweM no paA^ycy. paBHOMy no/iOBMHe 

AHHMU CeKTOpS B npOAOHbHOM n/lOCKOCTM C 

ueHTpOM b p3BH0yA3neHH0M ot BepxHero n 
HMWHero topuob noABM>KHoro ceKTopa Tonxe. 
a MaKCHMa/ibHbirt A^aMeTp b nonepesHOM ce- 
hghmm rMApaBnuHecKoii AOpHMpy»omeM ro/io- 
6km pa6oneti noBepxHOCTn ceKTopoB. 
KOHTaxTvipyioiaeM c paciuupweMbiM nnBCTw 

PCM. BbtnoriHCH H3 pSCCTOflHMH X OT BepXHMX 
TOpUOB nOflBMXHWX CeKTOpOB B npOAO/lbHOM 
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ceMeHviw nocneA"ux. onpeAenMeMOM b coot- 
bctctdmh co c/ieAyiomevi aaencuMOCTbK): 

X = i^~H(0.3 + sln/J), 5 

r^e L - A™Ha noABwxnoro ceKTopa b npo- 
AO/ibHOft n/iocKOCTn; 

H - paccTO«Hwe mokay npaMOfl. napa/i- 
ne/ibHOM npoAO/tbHOM ocm xopnyca. npoxoAB- 10 
mefl nepc3 paBHoyAaneHHyK) ot BepxHero m 
HM)KHero Topuoa noABMxnoro cexTopa Tonxy, 
m tohkoB noABnxHoro ceKTopa. MaxcMM3/ibH0 
yAa/ieHHOrt or npoAo/ibHOM ocm Kopnyca: 

fi-yron Hax/iona k npoAO/ibHOM ocm tma* 15 
paB/iMMecxoA AopHMpyiometi to/iobkm pa6o»<e& 
nooepxHocTM noABMKHoro cexTopa. 

K noeepxHOCTM, npM/ierajomeM k Awa<t>- 
parMe. xaxAoro BToporo noABw>*cHoro ceicropa 
npucoeAMHenu MeTa/i/iMsecxMe n/iacTMHbi 5. K 20 
n/iacTtiHdM co CTOpOHbi AMa<t>parMbi npwcoe- 
AHHeHbi npoxnaAxn 6 M3 nnoTHOM tk3hm T3K. 

MTO Kpa« TK3HM BblCTyndK)T 33 Kpa» fl/iaCTMH 5. 
flpM C03A3HMM AaB/ieHMfl B yCTpOMCTBC, 

Tpy6saTa* Ana^parMa 3 paciuup*eTC* m pa3- 25 
ABuraeT cexTopu 4 ao ynopa nepea nnddupb 
8 a peMOHmpyeMyio Tpy6y 7. Rpw 3tom o6pa- 

3yK)lAMMCfl MOKAY CCKTOpaMM 60KOBOM 3330P 

nepexpuBseTCR BucTynawmMMw sacTstMM 
nnacTHH 5. KOTopbie npMxcMMafOTcn A"act>par- 30 
mom k onopHbiM noeepxHOCTflM cmokhux cex- 
Topos, a Kpan npox/iaAOK noArM6atOTcn. 
3aicpbJBa* ocTaBtUMecsi 333opw no xpaaM nna- 

CTMH. npM npOTflTMBaHMM TO/IOBKM MCDG3 n/ia- 

cTwpb cexTopw 4 Bee BpeM« ocTaxncfl 35 
napan/ienbHbiMM ocm to/iobkm. (IpM aaxoAe 
(mhm BbixoAe) ronoBKM b n/iacTupb 8 cexTopa 

HaiOIOHfllOTCR no OTHOUJ6HMK) K OCM FOflOBKM. 

npM 3tom mact TO/ibxo nepepacnpeAe/ieHMe 
K/iMHpBoro TopqoBoro 3d3opa y c AsyxCTopOH- 40 
Hero Ha oahoctopohhmm 2y M 3xc. ho oGpaaosa- 
HMfl CKB03Horo xo/ibijeBoro 333opa MexAy 
4>/iaHueM 2 w cexTopaMM 4 He npoMcxoAMT. a 
K/iMHOBwe 333opbi 3ano/JHfltoTCsi npox/iaAxa- 
mm M3 TK3HM. BunonHeHMe pa6oMetf noBepx- 45 
hoctm. KOHTaKTHpyiOLaen c pacujMpsieMbiM 
n/iacTbipeM noABM)KHwx cexTOpoB co CMeme- 
HMeM MaKCMManbHoro A^aMeTpa. npMBOA^t k 



mx napan/ienbHOMy nepeMemenMK) b pa60MeM 
no/ioxeHMM 6e3 nepeKOCoa. mto co3AaeT HaM- 
BuroAHeMoiMe ycnoBua pa6oTu a/ir cexTopos 
m ynpyroM Tpy6M3To* Ana<t>parMbi. yMeHbiuaeT 
oceBwe m paAvia/ibHue Harpy3KM na AeianM 
ro/ioBKM m HacocHo-KOMnpeccopHwe 7py6w, 
Hd kotopwx cnycxaeTcn ronoBka. m noBUUiaeT 
xaMecTso npM/ieraHM» pacu*Mp«eMoro nnacTw- 
pw k o6caAHOM Tpy6e. 

Byno/iMeHMe topuob cexTopoB no paAMy- 

Cy MCK/1K)MaeT 3dK/lMHMBaHMe M 06pd30BdHMe 

xonbueeoro 3aaopa MexAy cexTopaMM m <}>/iaH- 

ueM b c/iyvae noBopoTa cexTopoa. 

O o p m y n a M3o6pereHMa 
rMApaa/iMMecxafl AopHMpyK)ma» ro/iOBxaf 

no 3bt. cb. rvfc 641070. OT/iMMaK>ma«ca 

TeM, MTO* C Ue/lbK) nOBWUieHMH 3<t>4>eXTMBH0CTM 

pa6oTu rwApaBnMMecKOM AopHMpyiotueM rono- 
bkm 3a cnei o6ecne4eHM5i ct36m/im33limm no/io* 
xeHMff noABMXHbix cexTopoa bo epeMA 
paGoTw, BepxHMii m hmmhmm TOPUbl nOABMX* 
hwx cextopoB Bbino/iHeHbi b npoAo/ibHOM ce- 
h6hmm rvwpaBmwecxoa AopHMpyioiue^ ronoBKM CO 
cxpyr/ieHM€MnopaAMycy.paBHOMynonoBMHeA/iM - 
Hbt noABMKHoro cexTopa b ynoM»HyrroM cese- 

HMM C UeHTpOM B pdBHOyAdneHHOA OT 

Bepxwero m HMKHero topuob noABMxnoro cex- 
Topa TOHxe. a MaxcuMa/i bHWM AMaMeTp b none- 
peMHOM ceneHMM pa6oMeM noBepxnocTM 
noABMXHbtx cexropoB Bbino/iHen Ha paccTon- 

HMM X OT BepXHMX TOPUOB nOflBM^CHWX CeKTO" 

poB. onpeAe/ineMOM b cootb6tctbmm co 

cneAyK>tneM 3aBMCMMocTbK>: 

X =^-H(0.3 -fsin^), 

rAe L - A"MHa noABMJKMoro cexTopa b npo- 
AO/ibHOM nnocxocTM; 

H - paccToiHMe Me^Ay npfiMo^. napan- 
/ie/ibHOM npoAo/ibHOM ocm xopnyca, npoxOAfl* 
iueM Mepe3 paaHoyAaneHHyto ot BepxHero m 
HM)Knero TopqoB noABMXHoro cexTopa Tonxy. 

M TOHKOM nOABMXHOrO CeXTOpa. M3KCMH3/1bHO 

yAa/ieHHOM ot npoAo/ibHOM ocm xopnyca; 

fi-yvon nax/ioHa x npoAo/ibHOM ocm tma- 
paBHMMecKOM AopHMpywmeM r o/iobkm pa6oneM 
no Be px hoctm noABMXHoro cexiopa. 



1663179 



0 




1663179 

/ 




Pcasktop JO.CepeAa 



CocraenTe/ib H./leBKoeBa 
TexpeA M.MopreHian 



KoppeKTOp O.KyHApu* 



3aK33 2245 Tnpax355 rioAnncHoe 

BHMUnH TocyAapcTBeHHoro kommtgt3 no M3o6peTeHn«M h otkputh3m npn TKHT CCCP 
1 13035. MocKBd. X-35. PayujcKan Ma6.. 4/5 



npon3BOACTaeHHo-M3AaTenbCKMw kom6mh3t "flaTeHT". r. Yxrooon. v/i T^nw^ mi 



[state seal] Union of Soviet Socialist (19) SU fin 1663179 A2 

USSR State Committee (51)5 E 21 B 29/10 
on Inventions and Discoveries of the State 
Committee on Science and Technology 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of (he movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yma X occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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